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(54) Touch sensitive device 

(57) A touch sensitive pad consists of a number of electrically conductive pads 1 0 surrounded by a conductive pad 1 1 
Each pad 10 is connected via a respective capacitive blocking filter 12 to a mult.plexer 13 and thence to oscillator 14. When 
touch pad 10 is touched directly to effectively bridge between one of the pads 10 and the surrounding pad 11 a change n 
effecliJe impedance is detected by a resultant variation in the frequency of the oscillator 14. Rlter 12 serves to prevent stat.c 
electrical charges being applied to the oscillator input and filter out d.c. components and electrical noise from a finger 
applied to the pad. Conductive pad 1 1 may be omitted. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy 
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FIG. 2 



The invention relates a touch sensing device. 



Touch sensing devices are known in which a single 
switching arrangement or a multiple selective 
position sensing arrangement is achieved by touching 
the device itself or a chosen part of the device 
respectively- Such devices may make use of membrane 
switches, optical sensing or electrical capacitive 
changes. Currently, capacitive touch sensing devices 
are provided with electrically insulating membranes 
or resin coatings on their operative or exposed 
surfaces and generally have the drawbacks of poor 
reliability and poor sensitivity. 

It is an object of the invention to provide a touch 
sensing device in which such drawbacks are at least 
reduced . 

According to the invention a touch sensing device 
comprises an electrically conductive touch pad 
supported on a insulating substrate, and detecting 
means electrically connected to the touch pad via a 
capacitive blocking filter to prevent static 



electrical charges being applied to the detecting 
means, wherein the detecting means detects a change 
in the impedance at the touch pad caused by a user 
directly touching the touch pad, in which the 
detecting means includes an oscillator whose output 
frequency varies with the change in input impedance. 

The capacitive touch sensing device may include two 
or more touch pads each with a respective capacitive 
blocking filter , and a multiplexer to sequentially 
connect each capacitor, and hence each touch pad, to 
the detecting means. 

The touch pads may each be arranged adjacent a 
grounded pad such that in use the touch pad can be 
effectively and selectively bridged to ground when 
the touch pad is touched by the user. 

The touch pads may be arranged adjacently in 
electrically parallel pairs. 

A touch sensing device according to the invention 
will now be described by way of example only with 
reference to. the accompanying drawing in which : 

Fig. 1 is a schematic circuit diagram of the device; 
and 
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Fig. 2 shows a top view of part of a touch sensing 
pad . 

Referring to the drawing a touch sensitive pad 
consists of a number of electrically conductive pads 

5 io and a surrounding conductive pad 11 supported by 
an insulating substrate 9. Each pad 10 is 
electrically connected via a respective blocking 
capacitor 12 to an analogue multiplexer 13. The 
surrounding pad 11 is connected to ground. The 

10 output of the multiplexer 13 is connected to an 
oscillator 14. Where it is required to be able to 
adjust to quiescent frequency of the oscillator 14, a 
resistor 15, which may be adjustable, and/or a 
capacitor 16, which may also be adjustable, are 

15 connected to the RC ports of the oscillator 14. 

In use, whenever a human finger, for example, is 
touched against the substrate and effectively bridges 
a gap between a conductor pad 10 and the surrounding 
conductor pad 11, the net effective impedance applied 

20 to the capacitive input port changes and the 
oscillator 14 responds to vary its output frequency 
from its quiescent frequency. This variation of 
frequency represents that the pad has been touched 
and by simultaneously sensing the sequencing of the 

25 multiplexer 13, which of the conductive pads 10 that 
has been touched by the finger is also determined. 




In this way, whenever the pad is touched, that 
touching and the position of the finger is 
determined. The body provides an impedance between 
the pads 10 and 11 which is effective to change the 
5 effective input impedance to the oscillator 14. The 
detector oscillator 14 responds to such changes in 
impedance in its input circuit. 

In an alternative embodiment, a touch pad is formed 
with one or more exposed conductive pads 10 as above 

10 except that the surrounding pad 11 is omitted. Each 
pad 10 is connected via a respective capacitor to the 
oscillator. The multiplexer 13 is - provided where 
required. When a finger or other part of the body is 
touched against the pad or any of the pads, the 

15 effective impedance' applied to the input of the 
oscillator alters and so induces a variation of its 
output frequency as before. 

The blocking filters 12 prevent static electricity 
charges being applied to the . input of the 

20 oscillator. Such charges may be considerable in use 
and would otherwise destroy the integrated circuit 
components of the oscillator 14. The capacitors 12 
have a preferred value of 100 to 1000 p F . The 
oscillator frequency is preferably about 100 KH Z . A 

25 suitable oscillator is a multivibrator Model CD 4047 
supplied by Record Company of America (RCA) . 
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The filters 12 are also filter out direct current 
components and some electrical noise from a finger 
applied to the touch pad. 

It will be noted that the touch sensitive pads 
5 described have exposed conductive pads which are 
touched directly in use; this contrasts to the prior 
art capacitive touch pads. The described pads are 
simpler to manufacture and have been found to lead to 
generally more reliable and sensitive operation. 

10 in a particularly , preferred application, the 
capacitive touch sensing device is used with a 
display such as a CRT display or, more preferably, a 
liquid crystal display. The conductive pads are 
transparent and may be formed, for example, from a 

15 deposit of tin oxide laid on the* front surface of the 
display. 

In the described embodiments, the device responds in 
practice to the changes brought about by directly 
touching the pads which normally result from one or 
20 more of the following: - 

1. Changes in effective input capacitance; 



2. Changes in effective input resistance; and 



Application of A.C. signals, primarily mains 
frequency (50 or 60 c/s) pick-up signals from 
local power lines • 



CLAIMS 



1- A touch sensing device comprising a conductive 
touch pad supported on an insulating substrate, and 
detecting means electrically connected to the touch 
pad via a capacitive blocking filter to prevent 
static electrical charges being applied to the 
detecting means, wherein the detecting means detects 
a change in the impedance at the touch pad caused by 
a user directly touching the touch pad, in which the 
detecting means includes an oscillator whose output 
frequency varies with the change in input impedance, 

2. A touch sensing device according to claim 1, 
which includes two or more touch pads each with a 
respective capacitive blocking filter, and a 
multiplexer between each capacitive filter and the 
detecting means to sequentially connect each 
capacitor to the detecting means. 

3. A touch sensing device according to claim 1 or 
2, in which the touch pads are each arranged adjacent 
a grounded pad such that in use the touch pad can be 
effectively and selectively bridged to . ground when 
the touch pad is touched by the user. 

4. A touch sensing device substantially as herein 
described with reference to Fig. 1 and/or Fig- 2 of 
the accompanying drawing. 
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